Experimental details Graphene transfer
Graphene films were transferred from the Cu and Ge substrates onto TEM grids by a PMMA-assisted wet-transfer method. In detail, a thin layer of polymethyl methacrylate (MicroChem 950 PMMA C, 3 % in chlorobenzene) was spin-coated onto the substrate to protect the graphene film and to act as a support which was then cured at 180 ºC for 10 min. Afterwards, the substrate was etched away by a mixture of HNO 3 and HF (1:1, aq) for Ge or by 1 mol/L (NH 4 ) 2 S 2 O 8 (aq) for Cu, allowing the PMMA/carbonic layer to float on top of the solution. After placing the layer on a filter paper, it was washed with deionized water. The PMMA/graphene layer was subsequently transferred to TEM grids, followed by annealing at 50 ºC for 90 min to improve adhesion. The PMMA was then dissolved gradually with acetone and deionized water. Finally, the graphene sample was washed with isopropanol. (After the removal of the PMMA film in acetone, the graphene films can be transferred onto any substrate for analysis and characterization subsequently.) Figure S1 . SIMS depth profiles showing the carbon distribution in Cu (a) and Ge (b) after the growth of graphene films.
Supplementary figures
The SIMS depth profile in Figure S1a indicates the limited carbon dissolution and diffusion in the Cu substrate after the growth of graphene film, which is similar to that of the Ge substrate in Figure S1b . Hence, the Cu and Ge substrates show a huge similarity. And the obtained results agree with the XPS analysis. 
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Where C 1 is the absorption constant for indirect transition, hν is the photon energy, E g is the indirect bandgap energy (eV), and λ is the wavelength (nm). STM analysis was carried out on a MultiMode8 STM base in ambient condition.
Based on the operation principle of STM, when the probe tip is brought very near to the graphene film on conductor Cu substrate (Figure S6a) , the tunneling current can be produced to obtain the microscope image of hexagonal graphene lattice. This is also true for the detecting of graphene film on semiconductor Ge substrate ( Figure   S6b ) by STM. However, for the graphene film on insulator SiO 2 substrate, the tunneling current cannot be produced. As a result, the hexagonal lattice of graphene cannot be observed by STM, as shown in Figure S6c . The STM results may provide a potential support for the observed electron transfer related bacterial responses toward the large-area monolayer graphene films on different substrates.
